Macro-reentrant ventricular tachycardia (VT) 
Introduction

Ventricular tachycardia (VT) may develop and cause sudden death late after repair of tetralogy of Fallot (1). This usually reentrant VT is supported by a circuit around an anatomical or surgical right ventricular (RV) barrier (2-6). It can be treated by radiofrequency (RF) catheter ablation, to create a line of complete conduction block across the isthmus borrowed by the activation wavefront (2-6). This, however, may be challenging or unattainable if the isthmus is inordinately long, or if it is located within hypertrophied myocardium. We have recently created a line of segmental block within a low-voltage area, which eliminated a macroreentrant VT.
Case Report
F i g u r e 1 . Vo l t a g e ma p p i n g a n d a c t i v a t i o n ma p p i n g . Du r i n g s i n u s r h y t h m ( p a n e l A) , a n a r e a wh e r e t h e e n d o c a r d i a l e l e c t r o g r a ms we r e < 1 . 0 mV i n a mp l i t u d e , l i mi t e d b e s i d e t h e t r a n s a n n u l a r p a t c h . A d e n s e s c a r i s p r e s e n t i n t h e r e g i o n o f t h e t r a n s a n n u l a r p a t c h a n d i t i s ma r k e d b y b l a c k d o t s . Af t e r s e g me n t a l l i n e r a b l a t i o n ( p a n e l B ) , d u r i n g RV s e p t a l p a c i n g , t h e a c t i v a t i o n wa v e f r o n t wa s b l o c k e d i n t h a t a r e a . T h e a b l a t i o n p o i n t s a r e ma r k e d b y b r o wn t a g s .
(<0.1 mV) in the region of the transannular patch, and endocardial electrograms <1.0 mV in amplitude were recorded in the area beside the transannular patch during the sinus rhythm (Fig. 1A) (Fig. 2) . Concealed entrainment was documented during rapid pacing, through a 6 cm long pathway situated between the transannular patch and the tricuspid annulus. Mid-diastolic potential was also recorded at the site (Fig. 2) . During the VT, the activation wavefront propagated across the low voltage area adjacent to the transannular patch (Fig. 2) (Fig. 1B) . After the procedure, VT became non-inducible. The patient accepted treatment of cardioverter defibrillator and was discharged from the hospital after the implantation. He has remained free of VT recurrence over a 24-month period. (2) (3) (4) (5) (6) . In the present case, activation mapping and concealed entrainment indicated that the critical area supporting the reentrant mechanism was located between the transannular patch and the tricuspid annulus. Zeppenfeld et al recently reported that critical isthmus of macro reentrant VT after surgical repair of tetralogy of Fallot was most frequently located in this portion, and such critical isthmus could be identified using 3D voltage mapping during sinus rhythm (6) . However, in our patient, this area was 6 cm long, and most of the myocardium it contained was associated with electrograms that were normal in voltage. Since we also observed RV hypertrophy on the echocardiogram, the creation of complete linear block across that area appeared difficult without using an irrigation or cooled tip ablation system, thus far unavailable in Japan. Zeppenfeld et al also described similar difficulties in their report (6) . 
Discussion
Previous studies have shown that macro-reentrant VT after surgical repair of tetralogy of Fallot may be supported by an isthmus of slow conduction between the RV incision scar and the pulmonic valve, or between surgical transannular, or ventricular septal defect patches and the tricuspid annulus (2-6). A linear RF ablation which blocked conduction throughout the isthmus effectively eliminated VT in some reports
F i g u r e 2 . Ac t i v a t i o n ma p p i n g u s i n g a q u a d r i p o l a r c a t h e t e r . T h e VT a c t i v a t i o n wa v e f r o n t c i r c ul a t e s c o u n t e r c l o c k wi s e a r o u n d t h e RV ( u p p e r p a n e l s ) a n d a l mo s t c o v e r e d t h e VT c y c l e l e n g t h . T h e c r i t i c a l a r e a wa s i d e n t i f i e d b e t we e n t h e e d g e o f t h e t r a n s a n n u l a r p a t c h a n d t h e t r i c u s p i d a n n u l u s , wh e r e a mi d -d i a s t o l i c p o t e n t i a l wa s r e c o r d e d ( l o we r p a n e l ) . Ac t i v a t i o n o f t h e VT p r o p a g a t e d t h r o u g h t h e l o w v o l t a g e a r e a o f t h e RV wh i c h wa s s h o wn i n F i g u r e 1 A. T h e l o c a t i o n o f t h e t r a n s a n -
